UNDSHE ym THD 


RARE VASCULAR PLANT SPECIES CF THE 
CENTENNIGL VALLEY /MOUNTAING REGION» 
BEAVERHEAD COUNTY. MONTANA 


Le dtr creeiwice aca 


Rec ici, 
The 


the Centennial Valley/Ma 
microenviranments 15 reps 
of the wic ¥ 
variation ain 
ar a rumen coh different 
microenvircorntients elude: capen s 
reeky canyens and streambanks 
idisays anc trails: dry open abe Soke 
montane canifercus forests: seasonally laces ASE Cyc. 
montane and subalpine meadaws aod 
pine lakes: subalpine a alpine conifs 
eevee and talus slopes, meachowes sy Lands, and 
ridges: a@ wide rangs of pias lan Lc gure ane hud ii 
ponds. wet meadawe, marehes, and seep: 
mid Wille tLesica, 1984a3 Lowry, 1979). 


ad 


One atriking result af such microen wT onae 
high rumber of vascular plant taxa, and several 71 
f 2 region have dacumanted this dive 
yament study in the Centennial 
Fame UG ARG SPECLES» 54] 
a} 


Wildlife Refuge aie 
Lis tse 407 snecie@s in 243 


elk of the state*s flors 


A camparatively small 


Plarist 
LUTE que 
though there 
phar a number af 
[Sa Gr whi)h 


keg “RET 4 
occu 
am the 


yes 


portian of had 
1 the PAV beE 


be af 


Mcaarpphaiie 


iFfic ianformation 


sbahenevit 


tt 


The foellewing list should be prefaced with the 
etic exploration h 12 


thabs although sane Flori 

there if a remaining need for further inventor 
Currently there are no data relating to the population tr 
the taka, and in some cases (i.e@.; recerds fram older herbai 


lacking. 4 brief 
pravided. 


ion informatian i¢ 


aummaAry CF ¢ ant knowledge far each taxan 
Hock. (Liliaceae)~-Tapertip anien 


Lire ric raported by Lawry CLEP) S 


Par 


a 


fruagting Tune-Auge 


slaings toa subalpine ¢elopes., at 
f 


ariel 
elevatia 


Link mca. 


(FPabaceagieon 


Shela. var. 


wiial Valleys 


of the northcentrald C 


ndnilie 
i i 
ntennial Valley, Heaverhead 


rowr From Fhatte Cows, @. ta te Madisans 
fille, and Fremont Coas.s Tdahoa. 
Flowering May-July, fruiting June-August 3 


Bonne 


ca, 4400-4800 fh, 


Ibey 


ilhead milk-vetech 


feet get 


vations tea the 


verheac 


. ta Teton 


the fruit long 


» taluses and rocky 
rushe on limestone Car 
“PORHOO Ft. Rar yieyy » 


Shor 


heyich | 


by livestock 


Manyrribbed sedqe 


» Gdell Creek 


Stahiam ar 


ao Expe 


Taylor Meuntbaiys peripheral. 


« & yverhe@ad Cag. 
and WM, 
and fruiting June-Augquet s 


Montana: Gallatin and = 
Globals MT tea Was 
Fhenclogy/Groamth 


rhigamatous pee 


Farm: Flower. nc 


amirnoid. 


Sypq mms b 


ooo 


Unkncwiis Species C1745) 5 
perioheral. 
Montana: Beaverhead Ca. 
Gloebals Central GOR te cc. ID, @xtreme 
ge. toa CAs, UT» eo 
i a Flowe 
tous pe 
tach Foothills te midme 
ASDENI reported 
(19468), 


Fhene Loy / Gr 


een 
habitat 


fla Eh 


Management thr dss Un 


illeja 
intbrwe 


Uk ricuart » 


ihe 


Llatins Macdiseans 


Morkaria a 
Globals Rw. WY and adijac 


ky 


le 


noerthcentral Centennial Valleys 


er ape 


sar only fram ¢ 


phenriedl Vall 


Mantarias 


ben eivaria 


Gloatals Wy oand OR. 2 

NE. MM. and AY. 
Torms Flowering F 
l forb. 


Tupi dud ys 


“LL 2 Fie 


sloqy /Growth 


eAYUVIL 


Habitats seals dunes ar other very sandy soaile, lowe-mid 
@levatians. 

: Populations possibly being ism 

qrazing. 


lustre LL. (Equisetaceaein-~ 
| 


Unknow: soecies reported by Darn (| 
peripheral. 
Montana: Lake and Flathead Cog... and with Darn 
= verhead Ca, 
Global: Circumbereal, s. in N. America ta 6. Wh» me Thy 
sw. PFT. MNEs and FR. 
v/Growth Ferm: Strabili produced in June-Tulys 
rhizomatous, colenial perennial. 
Habitat s Streambankss web meadows, and mare fram the 
aoe ENG ta moderate aleve VAG in the mounted 
ede: Unknowns verify Ldembit Lea taet at 
e (not listed far 


| 


 enec aver he 


(1984)). 


(Nutt...) Eaton (Asteraceae in--Dw 


Cellected once from the sauth side af the 
Centennial Valleys ripheral 
Montana: Beaverhead Ca. 

Globals Snake Fliver Flains of IDs are 
j GS 2 Flowering and fruitin 
il fork. 

recky or gravelly geil at low ta 
nid~elevations. 

Wik ricuar w 


(Wahl. Mack, ¢ 


C 
alia 


SL ey ard & 


Spec (Leer pays 


caver hs eG 
Circumbereal, a. te Newfoundiancds, Guein 
ularly to CO, IDs MT. and OR. 

ring Flowering and fruiting June-Auge 
mial caespitase gqramincid. 

Bogs and other wet places, mombanes faut 
generally not above timberline. 

dee Unknow. 


Rollins (Brassicaceae 


bladderpad 
Se 
Mountain areas regional endemic. 
rhead and Granite Cos, 


Pa 
aad 


loka ds 


amit are 


Raver Ranges inc. IDs, Teten Cows 
and & =e 


and Granite Cos..s MT. 

JunerTulys fruiting TJune-rurgust § 
amniial forb. 

and talus. or among broak 
and Shaws LSS) 


lovage 


ioheral, 


Jia] Meuntadri 
Madison Cos. 


ge. in meiyst 


af we. WY 


ard Sw. 
ierrte LIT. 
a: Flowering and fruiting July-Augue 
ted merermnial fark. 

samally moist meadawe in the mountains, middle 


HLCvUS a 


Unk rican. 


& Gm.) Filger (Foaaceaes--Sand 


andhbiiile of the nerthcentral Centennial Valleys 


acd and Macdisan Cos, 
and CF te TD and ge. MT. 
ame Flower j fruiting Tune-Tualys 

aminoid. 


Landi. war. 


ae of the nearthcentral Centennial Valleys 


‘al, 


a | 


i 
ik 


yhead Ce, 


feqiearia & 


and Frauibing Tuly-@uquests 
fork. - 


eibly being impacted hy 


Math, & Coanst. 


NYs ands. UT, 


& 


Frouabing in mid- and tate sumine 


fort. 


othille to abave 


Tenge [ber cys 


‘toheral. 


Mounbains above 
My and adj. UT, 


ring goon aft the 


srueh slopes, 


bub terweec 


doo Pteerk loake. 


(o 


Madiean Cos 
ID, » through WY ta 


and Fruiting Tune-rAugque bs 


Morbi s 
Globads 


boaktem landg, aften in alkaline 


plac 


di. o@xu Wado. 
thedyoody 


righeral., 


jowe that usually 
im valleys CHitcheack 


Unkncaen . 


The Fleristic diversity af the Centennial 
j within ait 


ietence af the above rare 
the high 
MaAiibenance 
compatible 
CYiticat 


areity which 
within the 


GY 3 


tion 
arta l 
the mosh apprepriate management 


Of particular interest in the 
the northcentral side af the 
tea ph rye the presence af the 
habitats, sttucdie need ta be 
livestock grazing have on the 
movement an the ai woltled alsa mes 
the impacts of this factor on 
cccur there. 


alone 


Field inventories are needed, in many 
@xact locabions of the rare plant epecie 
the course of such werk.» new populats 
undoubtedly be faunds, and additicnal epe 
in Mernbana would likely be dise ed, 
of thage which may po 
are known fram callections 
d.G@e.e in the lower 


Centberrni ad 


argophylius Nutt. ex TT. & G. 
Fabace@aein-Silver-leaf milk-ve 
idahoa Eailey (Cyperaceaei-~Tdathia 

tea ll. (Gentianaceae 
t(Hook. diracnt 


pieeSmoath bad th 
Huth. waar 
cl 


Pon 


“h 


IV. Bibliography 


Mewne ire 


erm — 4 


1 


larnebys ROC. 1964. Atlas of Morth 
of the New York Boatanical Gar 


A 
The Hew York Botanical Gar: 


eaak 
| 


a 


Dorn FD. 19468. Flants 
Centennial Mountains » 
report. 2S pp. 


{ 


Ve 
Liapeats b 


rr 
bee 


Barris RO. 1984, Vascular Flants of Montana. Mountain Heat 


Publishing, Che mee KY. 27S pp. 


Hitchcack s Ee whew # An Crenqudet » Me Qeunbkey, and J.W. Theat 
sular Flants of the facific | = Merthwest» F are 


LOSAS Fa 
of Washingten Frese» Seattle, Washington, Gila op, 


fu 2 oe 


L 


4 distributian 


syaied Wal ley. 


cae Fy 1984a,. Vascular plant species af limit 
kncuwr ote occur im the Cente 


in E 
Unpublished summary. O pp. 


Fas Gia lee? @ a EVM. Feterson, and J.H. Bumely (Mon 
Plant Project). 1994. Vascular Flante of Limit 
Oietraibutaan an Mentana. Montana Jcademy af ‘ 
Supplemant ta the Froceedings, Val. 435 Meneagraph New 2. G4 
FEES 


Fs CS ets Ay gis 9 
py bas Mk = PY 


Lowry Il, FF. 1979. Vascular plants of the Centennial Mountains 
(S84. Beaverhead Cauntys Montana and adjacent Clark ane 


Freamant Cowrit less Idahos with a discueeian af actually ar 
agement » 


potentially threatened especies. Bureaw oof Land Man. 
sraict. Unpublished repart. 


Butte Dis 


and EA. Shaw. 1973. The Genus 
: in. Worth America. Harvard Liniver 
Massachusettes. 285 pp. 


robment ccf 


EN 


E. Sth Ave 


Heleras fy 


Table IT. List of ecjes in different micreenvironments. 


RCH TTC 


WETLANDS AND MARSHES AT LOWER ELEVATIONS: 


rdamine 


LRU, 


Var. moschatus 


L. Che 


eo 


R 


iq 
a 


TO 


MID-ELEVAT IO 


ene 4 


WET « 


C 


ens 


my iriveducrata 


oS 


mea 


SRLISH AGRE 


SLATED s 


SANDHILL BLOWOUTS s 


Moh. 


{ Ly 


MICO LE 


TH 


MIGH 


ELEVATION MEADOWS s 


us gep. lanulosa 


asp. lanuloga 


Vey x» 


US 


VAT 


Wa a 


Ly 


0 


Mime 


ae 


pai) 
C.& 


COLON BLU" ea 


SLUT 


ROCKY SLOPES AND CLIFFS: 


a 


Qs YD La eer 


Vay 
Var. 


ETATION OF THE CENTENNIAL VALLEY AND MOUNTATAS 


re 
VE 


GENERAL DESCRIPTION 


ntennial cain area consists of a steep topogr 
mid-elev valley at 61 60® be ERS cart ir 
. i by a Ree Me 
mirmbta with EY 


it is 
Grae mg 


aires per yee i 


are 
EVIGRAVTG Y y 


i. 


mt 
ric al. 4 


gradient l 5 fram am G@ast-west 
pot at the weet end te SO" ppt 
divide). Substrates include limestanes 
rtzite, till and alluvium, metamerphice, and volcanic 

yradilent, the diverse parent materiale, and 
imation and aspect (MN, Ws GS) have resulted in 
af microenvirenmnents. 


cl 
iced 


EXTANT VEGETATION 


Lary 
ral vegetation 
tal phatagqraphs Ls and cras 
available, hut sametimes conflicting veqget 
descriptions (McEne@aney, eb alas LP 84 3 AGL Swi 
and Ffister, L98ls Tippy, et al., 19785 Fase 
Fogey @b al.s 9738 Borns 19695 Cattery, i9Sl4 
Wildlife ryvice, undated?. Veqetation boundaries 
2 extent af the available  ¢ ial tographs. 
lrawm with changes in shrub ar tree de Loy» 
groducbivitys and change in speci 
alo crowned conifers and 


legagir and inhabitatian. 
: identified and mapped fram 
-checked with 

abearbe 


at 


q 


aky 4 


ConLe 


were canbined tka repr 
C19 gandnille and gagebrush/¢ 
nial Merit ahi 
@mide-e@levatilonm val 
ted by general 
Laned these 
reting viemtatian ‘types. 
a single vegetatian. 
tkandg ather pull Seah 
tic versus wetlands?) s sith. 
within the ore. I. 
nee the period af flaristic 
may have been nmamec twice he 


Ve CCU ee 
ame 


: LG 2 atbean't Was mac te crass 
Homenclature has net been nearer ta reflect 
s cecur within the study 


. Appraximately Yaa 


Figure 1. Extant vegetation of the Centennial Valley. Map code: 1) aquatics 2) wetlands 
and marshes of lower elevation} 2a) willow thickets; 3) lower to mid-elevation 
grassiands; 4) middle to high elevation meadow} 5) sagebrush/grassland; 4) sandhill 
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Dotted lines are tentative boundaries beyond the extent of the phategraphs (BLN, 1980). 
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Figure 2. Potential vegetation of the Centennial Valley. Map code for range site 
associations within the Foothills and Mountains geographical province: 1) 
subirrigated and wetland} 2) silty range site, i0-14" pot} 9) silty range site, 
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Figure 3. Generalized plant successicnal sequences on Southwest Montana benchlands for a) disturbed sites (pocket gophers) 
which result in shrublands} and c) sandhill blowouts (Staudenmeyer Ranch, Centennial Valley). 41] sequences 


tranecribed froa Cotter (1951, pg. 59, 40, 61). Species in parentheses are aptional dominant species 
sequence. Vertical arrows indicate increase or decrease through time. 
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yearly bagis. may be achieved by 


plexiq! 


mani te 


~ 


plates, im x lm» with a 1 cm 
are matched up in line of site, and 
plants are recorded. Alternativelys p 
the top plexiglass sheet and ile 
permanent pens (Mack, pers. Comms Harpe 
feasible when it rains, ar there is high plant 
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ways the fate of individuals can be follow 
imortality rates) and recruitment of 1 
monitored. This would allow determination 

critical and vended allow mathematica! 


population. 


Sau Ling For 
ee 


The standard technique for m 
carefully described by Greene (15 
Loom x 100m sample plat, Line 
(100-120 m recamnendecd?) » with E 
systematically for the herbacecus layer. 
sampled every Tive year. 


PRIGRITIZATION OF MONT TORING 


The International Biole 
scale ecesystem studies in the @a 
the eccasystem was identified (tape 
microclimates hydrology, floras, vegets 
dynamics, and system modelling) and 


aoe ue ¥ a 


The following is a list in ord 
monitors streambank communities 
saqebrush/qrassland cactanes oD 
gubalpine fir/subalpine meadow ecatone. 


The mast critically endangered camponant af 
water- gualitys and stream bank 4 
deterioration of water quality. 
sage-daminated streambank ifs mare 
thus should be used in moanitering. 
determine the stability/ins 
atreambanks. A population-based study would 


ar 


$4 baby 


canmmunity-level = tuicdl2. 
cross-referencing with other studies. 


The sandhill blowouts are ai 


at 


The pricrity would be ta determine the 

for blaweut structure and commu a toy 
yel ebtudy would be recuir 
plant population dy 
secandary lmportance. 


Centennial study 
Maintaining mecha 
ibian. A population 
Ll attention paid ta re 
Cammunity-level studies would he 


cP be 


precedes 


vatland communities 2 
es Tippys et Sha Love) sucha repre 

rtant resource. Fram aerial photographs, the wetlands 
tea be one of the more manipulated + bation types in the 
Production levels of the mast commen wetland co maria ty 
yo. caminated?) an an undisturbed and distur i 
be monitored. A population-level study weltbe te 


uy 


© 


determine the role of airrigation in converting 
ands ta willow thickete. Since the land ai 
rs to be small, this would net currently be a priority. 


mca t cores atudies of the sagebrush/grassland and 
and is of moderate priority ta determine whether 
have invaded the grassland, and how the shrub arid 
cuild ibe 
do with 
ative Ly 


or “tr 
tation types sheuld be managed. This study 
tirely at the pepulation level iCatter , 1% 
7 soils studies. However » it would be re: 
tive te simultaneously run long-term cammurnid ty d 
augment population work and pravide for campatibility 
etudies. @n ecetone study between the suba! fir 
1 meadca is of moderate priority ta de 
climatic stability in the Centennial area. 


hand 
SUD 


Fe 


rel 


meget 
wath 


mid-e@levatian gr 
apbantb vegetation ; 
am should be monitered fer produc 
compos’ than. Because grasslands are relatively 

idatder iy they have net been placed in a highe 
should be set ta determine toang-term “i 
BNeciGs campasition in undisturbed tcontr 
gites The following production studies would be 
; a camplete ecesystem etucdys 3 ehouled be low 
ty: high elevation grassland, racky and clair 


and 


RARE FLATS 


. oF “special concern” we 
( i qdoauritains and Vallay. The 
monitoring is to determine actual location af : 

determine whether co not they are indeed regionally or glabe ; 
in arder tao pricritize research withaut further 
infarmations we must assume that species which eccur in Maltin de 
habitats CL. Gas wide eGlevatian ranges. plandes shrud] 


which get Little use or are naturally 
have lower pricrity. Speci 
desiree festr moanksS » saabhslipaelebadg mic 
eyiacl wetlands) are 
reduc the Li 
From me 


syicl 
piveet 
which 

highly 
mest | 


bap 


bo miiie 


¥ei Lewin 
riority 


could 


require intensive, population 
would include flux of population 
imertality/survival rates! 
Pe (pepulatioan ce 
rocuctbive age) x fpraparticn 
ner reproductive plant? x 
{propoartican of viable « s) = 
viable propaguies/m2) (Grulke and 
used For annuals (Reynolds 
and gqramincicds CLoatts 
ations rhigematoaus gra 
P73) and tue 
and Shavers ti mn 
( » mathematical 
oo pilot size 
mM mo 20cm plate 
ties such as the 
“Communities with 
variation might 


mapulatiea 


popula k ion K 
+ 


reproduc ti ee LT tt 


f 
‘ 


1g 


and 


Q 
is moacdita ae 


Lith 


may! 


ring pregram te iden 
pen and © tearm trends and deviatic 
vertebrate species and invertebrate groups. Taxa 
indicators of the system and provide 
ing the ecelegical health of the 


recagnize 


nara tear ire 


ay identified as es jal te an 
iam thet] and Atterbury 196s, Likens 
long term to account for variability: 2) 
to trends; &) ecoloqically 


elements have 


el Waekd. rang 


LS G S ee 


appropriates and 4) cost effective, Mond tor king 
net a shart term end 
Likens (i983) identifie 
with an everall purpose of 
formulate meaningful aricl 


considerations center on 


avor meant toa salve ait ; 
d omenitering as & conmbinuing 


learning enough  aheaut 


quge tien 


time, and adequately deal aL 
atrabification. ow at ice” e 


appropriate (Halversean 


Ecological approaopriatens 
imptions ahboaut ecalegical 7 at: 
3 discusses the preblem af 
for dener the literature 
the difference 
relationships are aften 
inte habitat models. : 
accurately predict presence/ 
fram secondary indicators such 
bub rare S92c1les are more 
and ¢ @ is a need for preci 
ef their needs (Jenkins 1977), 


Cost ef fe 
manitearing pregqrams and 
monitoring is a canbinuing 
inventories and gapulatian 
anid allows for gimplis: 
Mama tara Lee 
costly in many ca 
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1s 


A 


Moritearing 
epecies and aque 
taxa are @ither 
falcand, rare and 
graylingds ar indic 
(dippers, poacke gaphe 
invertebrates). 


Extensive maniter. 
peregrine falcany, and tre 
threugh interagency (ee 
investigate Fledgling suc 
nest sites and territoarie 
success for canbive-releas 
Fereqrine Fund and information 
Haticonal Wildlife Refude. 
althoaugh publication oF n 
such as the falcon and eagle 


in tine 


Monitering of the Arctic grayling F 


Division of MTOFMSE 
and lakes in 


and pace. The Fisheri 
censusing in neariy all str 
Halton, pers. camm.). 

etudies canducted by Nelsan (1953a5 Leases Sy 
McLauwroy €1966), Vincent (19463), and Lund (1974). 


AT} SS 


a camprehensive monitering program 
in 1885 by the USFEWS (8h. FReisweigs pars 
annual monitering but of unknown duration, Racha te len 
EaEeare release techniques will be used ; Red c 
pawning surveys will be ceanducted oan : 
anvireanmental conditians ef Usper Red Rock loa wild 
during the winter tc assess their role in Limits 
pooulaticans. 


Stream manitering is propesed far benthic 
cemmunities on Red Rack Ci and °*°Dell Cre 
taxenomic campesition and diversity of the 
provides a direct assessment of habitat quality 
{Ward and Stanford 1979, Weber <T?7o). Year 
lnverte wid al lew a mere Laomeds 
candi tians throughout the olarnned 
Activities 


Benthic invertebrates can be collected from approximately 
ten etbtations on each stream with madified He 3 Ca 
1985. Canton and Chadwick 1984). Samplers enclose 
have a collecting net with a mean mesh size 

3 amples fram each station sheuld he 
. Samples are preserved in GO4% etha 
sorting and identification. Samp! 
the st practical taxenomic levei. The 
of the Sharnnon-Weaver diversity index as a 
of gtrese or change on benthic communities 


Same 


ce 


Analyses used by Canton and Chadwick 

stations and years. Additiona 
using cluster analyses with twee 
Tce@effFicient af Community which measures 
af presence/absence of species and Fercent 
mascaiia Measures Similarity using relative abund 
Le Further details on other field and labea 
gtream and lake surveys may be found in Weber 


Yearly surveys of the mottled sculpin 
can previde direct menitering af 
seminal Cottidae) are small fish 
axygenated water with gravelly substrates 
previde an eae food seaurce far resident 
impacted by severe siltation. Biclogical manibtaring 
population estimates are provided in eee arc sta 
Jincent (1971) describes electrofishing 


at 


ot 


population Hecause sculpin stay cicse to the 
2 mMcare difficult te samole, kick nec and 
techniques sheuld be combined for sampling. 


are aur anly ey 

atreams and 
Their unique 
insects, and relative 
gat ” @avkronmenrtal meni tar ing 
sraing and follow the ice melt 
thadalogqy for censueing birds is cevere 
ld. which is considered ta be the primary 
any bird manitering program. 


requirement 
Census line 
ould asta 
the 
Ma lyst pany 


ag 
‘ 
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gopher 
nig & wide 


) % an adaptable 
: \ and vaeqe etat Leh. It 18 
s of low ground cover ane ‘extremely recky ar maist 
Snhailoaw enew caver afrfa 3 them Little protection from 
ing and they will eke such areas in winter. z 
rieet through the extreme cyclic population 
a micrabtine rodents Their relatively 
2 ta vegetation disturbance make 
monitoring small mammals in gras 


ches 


them 
s lane 


habitats. 


Five abundance for pocket gaphers can be compared with 
counts ¢Antheny and Barnes 1982, Reid et al. 1966), 
cut bine a system of measuring pocket qgapher 
ahve) tried ct counts based on 6.08 ha circular plates. 
miceLaricd : Flattened and after a 48 hour period any 
“unted as an active plet. Relative 
number oar percent af plate having 
at iS m along a transect, a distance 
arate individuals. Flot arg@a shautd 
it @ “ af the site. Sampling i= ee done in late 
when activity is high and yaung are dis 
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